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Poly-3,4-ethylenedioxythiophene  (PEDOT) is a
promising material for applicaions in different technicd
processes and products. Overoxidation for this polymer is
less pronounced and it reveds a high stabilitiy and
reversibility, e.g. during voltammetric cycling. For this
resson PEDOT is drealy in use for antistatic layers,
cgpadtors and also in the through-hole plating processin
printed circuit board fabrication . Supplementary, their
eledronic and ionic conductivity makes composite
materials containing platinum group metals applicable for
eledrocaaysis, eg. fuel cells . Due to the low
solubility of the monomer EDOT in water, the
eledropdymerization of this monomer has been
investigated mainly in organic solvents like acéonitrile or
propylenecabonate ¥!. Nevertheless for the use of EDOT
in industrial processes agueous media ae highly
favoured. Eledropdymerization of EDOT from micdlar
aqueous lutions with anionic or nonionic surfadants as
solvating agents has been reported just recently .

The motivation of this work is to establish
microemulsions with low as well as high monomer
content to give amore general overview on the feasibili ty
of these solutions as a readion media for
eledropdymerizaion. For this purpose microemulsions
have been formulated which consist of the monomer
EDOT, an agueous LiClO, solution and a cmmercia
adkyl polyethoxylate (Lutensol® ON110). This
pseudoternary system (fig.1) was charaderized by phase
behaviour, conductivity, viscosity and dynamic light
scatering. It shows a transition from the oil-in-water to
the bicontinuous microemulsion at an oil content of about
45%. Continuous water domains which are aprerequisite
for the eledropdymerizaion exist up to very high oil
(EDOT) contents of more than 6% by weight.

The samples for eledropdymerizaion were
taken neaby the multi phase region | (series A infig.1) up
to a maximum massfradion of oil (EDOT) in the binary
oll water mixture of 0~80%. Anodic
eledropdymerizaion of EDOT at a platinum eledrode
could be caried out from all these microemulsions. The
chronoamperograms of electrodeposition reved that
maximum polymerization currents are obtained at about
0=40% mass fradion of oil (fig.2). To estimate the
current efficiency of polymerization and the quality of the
depasited PEDOT film, the redox charge Qeqox Measured
during cycling in 0.5M LiClIO, solution has to be
considered. The degree of oxidation y cdculated from the
polymerisation charge Qpy and the redox charge Qredox Of
the film shows that at high polymerization currents and
medium oil contents (20<a<60%) side readions like
oligomer badk diffusion and surfadant degradation
dominate the polymerisation. An interesting result is the
incresse of the degree of oxidation at very high ail
contents (0>60%) up to values of y=0.2 well known for
PEDOT films deposited from organic or very diluted

aqueous EDOT solutions (fig.3).

Additional experiments will be caried out from
these  microemulsion  systems to  synthesize
Pt(Pd)/PEDOT composites. Those mposites are
expeded to show good eledrocaalytic properties, e.g. for
methanol oxidation or oxygen reduction.
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Fig.1 Isothermal phase diagram of the system EDOT /
Lutensol® ON110/ 0.5 M LiCIO4 at 25°C
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Fig.2 i(t)-curves of palymerization from the micro-
emulsiontaken from series Ain fig.1
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Fig.3 Polymerisation charge Q,q, redox dharge Qreqox
anddoping leve y for series A in dependanceon mass
fraction o ail o



